INTRODUCTION
The magnet support system for the SLC Arcs will be a long series of pedestals with each pedestal supporting the ends of two adjacent magnets. It has been pointed out by several authors1'2 that random magnet vibrations in the Arc with amplitudes larger than 0.1 ,Am rms are potentially harmful for the SLC operation. In order to assess the vibrational behavior of the Arc magnet system, we need to understand: (1) the sources and characteristics of the ground disturbances, (2) the coupled vibrational modes of the composite pedestal-magnet system and, (3) the response of the system to ground disturbance. This note is an attempt to study item (2) .
Because the relevant vibration frequency for SLC is between 1 to 40 Hz,2'3 in the following effort to identify the normal modes of the magnet-pedestal support system, we will pay particular attention to the frequency range from 1 y(x) = A cosh3x + B sinhOx + C cos ix + D sin Ox . (4) The vibrational frequency w is related to the constant j, and the coefficients A, B, C and D are determined by the prescribed boundary conditions (BC).
For SLC, the magnet will be close to that of a simplysupported system, the BC requires that at both ends of the magnet y and its second derivative should be zero. The only possible solution is 
where Pe = n7r, or
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It is important to be aware of the fact that the frequencies are proportional to n2. This is very different from the modes of a string under tension for which wn is proportional to the mode number n. This quadratic behavior of w,n on n comes from the fact that the equation of motion, Eq. (1), is fourth order.
Now we are in a position to find the relationship between the vibration frequency and the sag of the magnet. For a magnet under its own weight, the Euler's equation (1) Fig. 1 Fig. 4 .
For comparison, we list in Table 1 the results of the calculation of the first two modes of a single magnet and a coupled magnet-pedestal system. mode. However, the deflection of the magnets themselves in the n = 1 mode is always one with half sine waveform. The pattern formed by the pedestal will be of importance when the response of the system under the ground vibration is to be estimated.
In summary, we have proved that if the pedestals are stiff enough, the coupled system does not vibrate at any lower frequency than the single magnet frequency; therefore, we only have to concentrate on the lowest mode without worrying about the lowering of the vibration frequencies from the higher order modes through coupling. Any method to stiffen a magnet to raise the vibrational frequency beyond 40 Hz will make the coupled system vibrate at a higher frequency, as well. 
